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GENERAL SPECILICATIONS 


FREQUENCY COVERAGE - Ham bands 80 through 10 meters. All frequencies 3.5 to © 
30 MHz may be covered with some alteration of input circuit. 


PLATE INPUT - 2000 watts PEP - SSB, 1000 watts DC on CW, AM and RITY. 
DRIVE REQUIREMENTS - 100 watts PEP - SSB, 75 watts CW, AM and RITY. 
INPUT IMPEDANCE - 50 ohms. 


OUTPUT IMPEDANCE - Adjustable pi-network matches 50 ohm line with SWR not to 
exceed 2:1. 
INTERMODULATION DISTORTION PRODUCTS - In excess of -33 DB 


WATTMETER ACCURACY - 300 watts forward and reflected, + (5% of reading 
+ 3 watts). 3000 watts forward, + (5% of reading + 30 watts) . 


POWER REQUIREMENTS - 230 volts 50 - 60 cycles 15 amperes, or 115 volts 50 - 
60 cycles 30 amperes. 


DIMENSIONS - Amplifier 13-15/16" W x 7-7/8" H x 14-5/16" D 
Power Supply 6-3/4" W x 7-7/8" Hx 11" D. 


WEIGHT - Amplifier 32 lbs; Power Supply 43 lbs. @ 
TUBE COMPLEMENT - Two 3-5002Z or Two 8802/3-500Z or Two 8163 or Two 3-400Z. 


FRONT PANEL CONTROLS 
ON-OFF - Rocker Switch 


SSB-CW/TUNE - Rocker switch changes plate voltage for different modes of oper- 
ation. 


BAND - Switch selects desired ham bands (See Frequency Coverage). 


PLATE and LOAD - Tuning adjust Seen oe capacitors 4 in tank circuit for proper 
resonance and loading on all bands. 

METER - Switch selects. peor either grid current, plate voltage, forward or 
reflected RF power on the lower meter. 


AGC/STANDBY PUSH - Traiisinitting ace threshold adjustment and push-pull switch 
that allows the L-4B to remain on while operating with the -exciter only. 


REAR JACKS - Power (connects L-4B to power supply), high voltage, VOX (for turn- © 
-on L-4B with exciter VOX contacts), transmitting AGC (for connecting trans- 
ing AGC to exciter), RF input (for «:onnecting to exciter RF output) , RF output 
sonnecting L-4B to an antenna), o 


1 


METERS - Plate Current, Grid Current/Plate Voltage/Forward Power/Reflected 
Power (switch selected). 


POWER SUPPLY controls - Two circuit breaker reset buttons. 


DESCRIPTION 


The RL DRAKE Model L-4B Linear Amplifier offers continuous 2000 watts PEP- 
SSB, and 1000 watt DC. CW, AM and RITY operation covering the ham bands 80 
through 10 meters. All frequencies 3.5 to 30 MHz may be covered with some re- 
alteration of the input circuit. 


The L-4B uses two 3-500Z or two 8802/3-500Z or two 8163 or two 3-400Z zero bias 
triodes ina.Class B grounded grid circuit configuration that utilizes RF negative 
feedback for lower odd order distortion products. 


A transmitting AGC circuit controls the exciter gain to allow the highest average 
power without peak clipping. An internal changeover relay feeds the antenna 
through when the L-4B is turned off. A pair of relay contacts bias the output tubes 
to cutoff, eliminating unwanted heat and diode noise when receiving. 


The output tubes are forced-air cooled by a very quiet low velocity, high volume 
internal blower. Two taut-band suspension meters indicate plate current, grid 
current, plate voltage, and relative RF output power. 


The separate solid state power supply requires no warm up period and provides 
excellent dynamic and static voltage regulation, 


Do not torn on the L-4 
amplifier with the top cover 
removed because the high 
voltage interlock shorts out 
the B+ and will damage 
Power supply components. 
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INSTALLATION INSTRUCTIONS 


The L-4B has been designed incorporating several inter-locks to prevent danger- 
ous electrical shock. However, it is possible to disconnect the high voltage ter- 
minal while the L-4B is turned on. This is a potentially dangerous situation and 
should never be attempted for any reason, When disassembling the L-4B, the high 
voltage terminal should be disconnected last and upon reassembly the high volt- 
age terminal should be connected first. The L-4B and its power supply can be 
installed and serviced in complete safety if the instructions in this manual are 
followed explicitly. 


A. UNPACKING 


Carefully remove your L-4B Amplifier, tubes and chimneys, and power supply from 
their packing cartons and examine them closely for signs of shipping damage. 
Should any damage be apparent, notify the delivering carrier immediately, stating 
the full extent of the damage. 3 


Fill out and mail the enclosed registration card so that your warranty will be effec- 
tive. 


Save the packing material, you may need it later for reshipment or storage. 


Inspect the packing material closely before putting it away to be sure you have 
not overlooked the cables or other hardware shipped with the L-4B. 


Ba TUBE AND CHIMNEY INSTALLATION 


Tubes and chimneys can be installed after removing the top cover (see Service 
Data, Amplifier, Removing Top Cover). 


The tubes are installed first, Notice that base Pin 3, the pin with no immediately 
adjacent pins, face in either socket, the ends of the amplifier case. When instal- 
ling the tubes, push straight down to insert them and do not rock the tubes or the 
base pins may break, 


The chimneys are installed after the tubes and extra care must be exercised while 
handling them because they are fragile. The chimneys should be installed by 
pushing two clips outward with the chimney until the opposite clips will be 
cleared when the chimney is lowered onto the chassis, Check to be sure that 
both chimneys are flush with the chassis and that no clips are inside of the chim- 
neys. The parasitic chokes are installed after the tubes and chimneys. Remove 
the screw at the top of the plate connector and use this screw to fasten the para- 
sitic choke to the plate connector, The parasitic choke coil should hang down- 
ward from the supporting leads, The free ends of both parasitic chokes can then 
be connected to the top of the plate RF choke with the 1/4 - 20 round head alu- 
minum machine screw already in the top of the plate choke, Do not overtighten 
this screw when connecting the parasitic chokes; a snug fit is adequate, After 
replacing the top cover, the amplifier can be connected for operation, 
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or LOCATION 


In general, the location of the L-4B is not critical, however, there are certain 
considerations which must be given to insure optimum performance. Care should 
be taken to insure that space is allowed around the amplifier and power supply 
cases to allow adequate air circulation, Extremely hot locations, such as near 
radiators or heating units should be avoided, Do not cover the tops of the ampli- 
fier or power supply cases with books, papers or other pieces or equipment or 
Overheating may result, The back of the amplifier case must not be obstructed 
and should not be placed closer than 1 inch from a wall or the air inlet for the 
blower will be blocked and overheating of the amplifier tubes may occur. 


BE, POWER REQUIREMENTS 


The L-4B is included with its own separate power supply which can-be operated 
from either 115 VAC or 230 VAC 50 - 60 cycles. Because of the large variety of 
Plug and socket configurations for 230 volt service, and because the L-4B can be 
operated from either 115 volts or 230 volts, a line plug is not furnished with the 
L-4B, The L-4B is shipped from the factory with jumpers connected to operate on 
230 VAC. It is highly recommended that the L-4B be operated from its own 230 
volt 15 amp or greater, circuit, Ifa 115 V circuit is all that is available, it should 
be fused for 30 amps and the circuit conductors should not be less than #10 and no 
other equipment should be operated from this circuit, Do not under any circum- 
stances operate the L-4B from a 115 volt lighting circuit because the circuit con- 
ductors are not large enough to safely carry this load, 


tee JUMPER CONNECTION DIAGRAMS 


Below are pictorials of jumper connections for both 230 Vand 115 V operation. The 
jumpers in both the amplifier and power supply must be connected as shown or 
serious damage to the L-4B components may result, 


15 VOLT OPERATION 


Amplifier Power Supply 
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| 230 VOLT OPERATION 


Amplifier Power Supply 
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F. LOW PASS FILTER 


The L-4B has been designed in accordance with good engineering practices and 

second harmonic content is attenuated from the fundamental by at least Sordi 

Because of the possibility that you may be using a multiband antenna or have a 

feed line that is resonant at a harmonic frequency, it is highly recommended that 

a suitable low pass filter such as our Model TV-1000-LP be used with the L-4B. @) 


=. ANTENNA REQUIREMENTS 


The L-4B has been designed for use with antennas resonant at the operating fre- 
quency and having approximate impedances within the limits of 25 to 100 ohms. 
The nominal output impedance of the L-4B is 50 ohms and the SWR of this load 
should never exceed 2:1. Although there are many types of antennas which will 
meet these requirements, the simplest is a one-half (1/2) wave dipole center fed 
with 52 ohm coax. Fora detailed discussion on antennas, we suggest referring 
to an appropriate antenna book. 


Most practical.antennas exhibit an SWR range over a complete amateur band that 
exceeds 2:1. For this reason we recommend using an antenna matching network 
such as our MN-2000 which will allow the L-4B to work into a 50 ohm load for 
maximum power transfer into the antenna. 


CAUTION: NEVER ATTEMPT TO OPERATE THE L-4B WITHOUT FIRST CON- 
NECTING IT TOAN ANTENNA OR 50 OHM DUMMY LOAD OF 
SUFFICIENT POWER HANDLING CAPACITY OR SERIOUS DAMAGE 
MAY RESULT. | 


et GROUND REQUIREMENTS @ 
) 


The L-!B should be attached to a good earth ground through as short and as large 
a grouiud strapas possible for best results. A binding post is provided on the 
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rear of the L-4B chassis for this purpose, 


It is always a good idea to connect the chassis' of all associated equipment to- 
gether and ground them at one point to avoid ground loops, We recommend that 

all of the equipment in your station be connected together and grounded at the L-4B 
amplifier chassis, 


i. EXCITER REQUIREMENTS 


To operate the L-4B at the maximum legal input, it will be required of the exciter 
to deliver to the L-4B input connector, 100 watts PEP-SSB RF power and 75 watts 
RF power on CW, AM RITY and TUNE, The TR-3, TR-4, T-4/T-4X/T-4XB Trans- 
mitters all have adequate power to drive the L-4B to the maximum legal input 
allowed on SSB, CW, RITY and AM, The exciter should be placed as close to the 
L-4B amplifier as practical so that the coax and ground strap will be short, 


us TRANSMITTING AGC 


A jack on the rear of the L-4B amplifier is provided for connection to the exciter 
of a transmitting AGC voltage which controls the gain of the exciter so that any 
power level can be run up to 2000 watts PEP without peak clipping. The L-4B is 
supplied with a cable to connect this jack to a similar jack on our Model AC-4 
Power Supply which terminates in the particular transmitter the AC-4 is powering. 


A connector is available for AC-3 Power Supplies that brings out the vox contacts 
and a transmitting AGC connector from the transmitter that the AC-3 is powering. 


K. VOX RELAY 


A twp pin jack on the rear of the L-4B amplifier is provided for connection to a 
pair of normally open relay contacts in the exciter which close on transmit and 
thus turn on the L-4B at the same time. The L-4B is supplied with a cable to 
connect this jack to a similar jack on our Model AC-4 Power Supply which termin- 
ates in the particular transmitter the AC-4 is powering. 


Some exciters (except TR-3, TR-4, T-4/T-4X/T-4xB) ground one of the extra relay 
contacts made available to key a linear amplifier, For these exciters it will be 
necessary to plug the two pin connector into the L-4B vox socket in the correct 
position. With the exciter in standby, if plugging in the vox connector causes 
the L-4B plate current to read up scale, reverse the vox connector in its socket so 
that the L-4B plate current is zero, 
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i INTIAL CONNECTION DIAGRAMS 


L-48 L-4Ps 


TR-3/4/ T-4/ T-4X/T-4X AC-4 


RE RE 


BIAS FWR AGC vox Ac ewe OUTPUT INPUT ac ewR 
a) oq AQ © f © 
To AC line 
Xmtr Power Cable Vox Cable To AC line — 


ANTENNA 
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FIG.1 CONNECTING THE TR-3/TR-4/T-4/T-4X AND AC-4 TO THE L4B LINEAR AMPLIFIER 
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L-4B Power Coble 
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Xmtg AGC Coble 


FIG. 2 CONNECTING THE TR-4/TR-3/ T-4/T-4X AND AC-3 YO THE L4B LINEAR AMPLIFIER 


M. VIEWING ANGLE OPTIONS 


STANDARD 


OPTION + | 


SGREW MOUNTED REAR 
FEET REMOVED 


OPTION # 2 


INVERTED FRONT FEET 


FEET REMOVED FROM REAR OF BASE 


STUD# 10x24 x 5/8 LONG 
SUPPLIED WITH UNIT 


TUNING PROCEDURE 


WARNING - Be sure that the L-4B is connected to a 50 ohm antenna or 50 ohm 
dummy load and that the proper jumpers have been installed in BOTH 
the power supply and linear amplifier for the line voltage that is to be 
used, (See 115 Vand 230 V Jumper Connections, Page 4 and 5). 


For all modes of operation, the L-4B is tuned up with a single RF frequency driv- 
ing it and with the plate voltage switch in CW-TUNE position, The exciter may be 
tuned up on CW into the antenna connected to the L-4B by pushing the AGC/STAND- 
BY push switch in. The exciter should be checked to be sure that it is tuned up 
when driving the L-4B since the antenna connected to the L-4B may not be 50 ohms. 


After the exciter has been tuned up, turn the exciter to standby and pull the AGC/ 
STANDBY push switch out on the L-4B and put the plate voltage switch (red rocker 

switch) to CW-TUNE position. The red light that indicates high plate voltage for 

SSB operation should be off. 


Some exciters utilize transmitting AGC, sometimes called ALC, during all modes 

of operation, During tune up, transmitting AGC will have to be defeated by either 
unplugging the transmitting AGC connector, or turning the AGC/STANDBY push 
control fully counter-clockwise, The TR-3, TR-4, T-4/T-4X/T-4XB Transmitters 
switch off AGC in TUNE, CW, and AM modes; it is unnecessary to externally defeat 
AGC on these transmitters. 


Ape CW, URTTY 
PRESET THE CONTROLS AS FOLLOWS: 


- Plate voltage switch in CW-TUNE,. 

ns Band switch to desired band. 

oS. Meter switch to 3000 watts forward. 

4. Load fully counter-clockwise (CCW) on the number zero, 
ae Plate control in the arc provided for the desired band. 

6 


° Turn AGC/STANDBY push control fully counter-clockwise (CCW). 


Turn on the exciter and increase the exciter output while not exceeding .4 plate 
amps and tune the plate control fora dip in plate current, Alternately adjust the 
load and plate controls while increasing the exciter power in small increments 
until maximum RF output occurs at .565 plate amps. Because of variations in line 
voltage a graph.is supplied below which correlates plate voltage and plate current 
for 1000 watts DC plate input power and should be used to be sure that the L-4B 


_is operating at or under the maximum legal input power, In case maximum legal 


input cannot be obtained because of low exciter power, tune the L-4B for maximum 
forward RF watts at maximum exciter power. 
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B. SSB, AM 


PRESET THE CONTROLS AS FOLLOWS: 

az. Plate voltage switch in CW-TUNE position. 

a2 Band switch to desired band. 

Bs Meter switch to grid current. 

as, Load fully counter-clockwise (CCW) on the number zero. 

Ss Plate control in the arc provided for the desired band. 

6. Turn AGC/STANDBY push control fully counter-clockwise (CCW). 

die Substitute 250 ma grid current in succeeding text if Amperex 8802/3-500Z 
tubes have been supplied. \ 

Turn on the exciter and increase the exciter output while not exceeding .4 plate 

amps and tune the plate control for a dip in plate current. While increasing the 

exciter power, maintain 220 ma of grid current with the load control until .565 

plate amps is reached. Leave the exciter power at this level and re-dip the plate 

current with the plate control and then bring the grid current back to 220 ma with 

the load control, The L-4B will now be very close to being tuned up and only 

small adjustments of the driving power, and plate and load controls will be nec- 

essary to obtain .565 plate amps with 220 ma grid current at resonance. 


The forward power meter is a more sensitive indication of plate tank resonance than 
plate current dip, and the plate control should be adjusted for maximum forward 
power while still maintaining the relationship of .565 plate amps to 220 ma grid 
current, In case .565 plate amps cannot be reached because of low exciter power, 
tune the L-4B for maximum forward RF watts at maximum exciter power. 
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OPERATION 


In the following information concerning operation on various modes, it is assumed ® 
that the L-4B and its exciter have been tuned up on the desired operating frequency 
as described in the Tuning Procedure. 


While transmitting with the L-4B over extended periods of time, the final amplifier 
plates may show a dullred color. This is normal and does not detract from the 
life of the tubes. If the plates display a very bright orange color it is advised 
that the L-4B be checked to determine that it is not being over-driven and that it 
is tuned up properly. The L-4B should not be turned off immediately after long 
periods of transmitting, but should be left on standby with zero plate amps for 
several minutes to allow the final amplifier tubes to cool down. 


A. CW 2 REY 


For CW and RTTY operation the plate voltage switch should be in CW-TUNE posi- 
tion. With the exciter on and the key depressed, adjust the drive level until the 
product of plate voltage and plate current is at or under maximum legal input power. 


Be. SSB 


For SSB operation the plate voltage switch should be in SSB position and the red : 
light that indicates high plate voltage should be on. The transmitting AGC thresh- ®. 
old must be set before using the L-4B. ‘ 


With the plate voltage switch in CW-TUNE position the transmitting AGC threshold 
is adjusted by applying a large single audio tone into the microphone input of the 
exciter by either an oscillator or by whistling a single tone into the microphone 
with the exciter adjusted for maximum output, With this single tone applied, turn 
the AGC/STANDBY push control clockwise until the plate current is .580 amps. If 
you desire to run less than 2 kilowatts PEP, turn the AGC/STANDBY push control 
clockwise until the single tone plate current decreases to the power level you 
desire, Return the plate voltage switch to SSB. The AGC threshold needs only to 
be set once on each band. When making large changes in frequency within a band, 
the L-4B should be checked for plate tank resonance while still maintaining the 
relationship of .565 plate amps to 220 ma grid current on CW-TUNE, Under normal 
voice operating conditions, the exciter should be adjusted to run the L-4B plate 
meter between .300 to .400 amps. .400 amps of plate current is the maximum. 
legal input allowed and this level should be reached only occasionally and never 
exceeded. 


If the exciter has no provisions for transmitting AGC, the output from the L-4B 
should be monitored with an oscilloscope to check for peak clipping. 


Cy AM 
For AM operation the plate voltage switch should be in SSB position and the red 
light that indicates high plate voltage shuuld be on. The L-4B works quite favor- 
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ably with the TR-3, TR-4, T-4/T-4X/T-4XB on AM since these transmitters use 
controlled carrier modulation. Transmitting AGC is not used on AM with the TR-3, 
TR-4, T-4/T-4X/T-4XB Transmitters and the L-4B output should be monitored with 
an oscilloscope to check for peak clipping. If the L-4B is to be used with a 100 % 
modulated AM transmitter, the exciter should be adjusted to run the L-4B at 500 
watts DC input with an unmodulated carrier. 


EB) SWR CALCULATION 


The SWR of the load connected to the L-4B can be determined by using the forward 
and reflected power readings from the L-4B wattmeter and the SWR calculator sup- 
plied with the L-4B. The calculator is used by laying a straight-edge across the 
scales at the L-4B forward and reflected meter readings and reading the VSWR on 
the center scale at the intersection of the straight line. The L-4B wattmeter in- 
dicates forward and reflected power at all times, so that SWR can be calculated 
using only the exciter. For measuring the exciter R.F. output power a higher 
degree of accuracy can be obtained by using the 300 watt forward scale instead 

of the 3000 watt scale. When returning the L-4B into service, be sure to return 
the meter to 3000 watts or the wattmeter may be damaged. The amount of RF power 
delivered to the load can be determined by subtracting the reflected power from the 
forward power. 


Lay straightedge across scales 
on appropriate forward and 
reflected readings and read 

V.S.W.R. on center scale. 


S.W.R. CALCULATOR 
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E. OPERATION ON ACCESSORY FREQUENCIES 


Bandswitch Position Frequency in MHz 
80 Soluce Dee © 
40 US eg WES 
20 LSS pStun Ea) 
LES Las gadeh Matera 
10 22 - 30 


The input coils may be re-tuned for frequencies moderately removed from the 
amateur bands. For frequencies far removed, it may be necessary to change the 
values of the capacitors in the input circuit. 


THEORY OF OPERATION 


The 50 ohm input is matched to the final amplifier cathodes by a pi-network on 

each band which is selected by the input switch Sla, S1b. The input switch is 

ganged to the bandswitch 82. Negative feedback in the L-4B amplifier is 

obtained by slightly raising the grids above ground with capacitors C23, C29, 
C30, C3r,' C32 ang C37. @ 


When the negative going peak RF voltage from the capacitor divider C24, C25 
exceeds the positive bias set by R3, the transmitting AGC threshold control, Dl 
conducts and a negative voltage proportional to the RF signal applied to the 
input appears at the transmitting AGC output connector. 


A positive voltage from the resistor divider, R9, R10, R11 in the power supply 
is applied to the cathode during standby which cuts off the plate current. 


The plate circuit is matched to the 50 ohm output by the adjustable pi-network 
consisting of C46, L6, L7, C48, C49, C52, C53 and C56. 


The directional wattmeter consists basically of L8, C54, C55 and C57, which 
take the sum and difference of the transmission line phase voltages and currents 
to indicate forward and reflected RF power. BWI SY OE espe a ee a R18, 
and R19 rectify, filter, and multiply the lower front panel meter M2's basic 

200 ma movement to indicate forward and reflected RF power. 
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SERVICE DATA 


WARNING - EXTREME CAUTION SHOULD BE EXERCISED WHENEVER MAKING 
ANY ADJUSTMENTS INSIDE EITHER THE AMPLIFIER OR POWER 
SUPPLY. BEFORE MAKING ANY ADJUSTMENTS TO THE L-4B 
UNPLUG THE POWER SUPPLY FROM THE POWER LINE, UNPLUG 
THE POWER CONNECTOR GOING FROM THE POWER SUPPLY TO 
THE L-4B, AND LAST; DISCONNECT THE HIGH VOLTAGE TER- 
MINAL FROM THE AMPLIFIER. 


A. AMPLIFIER 


ae Removing top cover - 
After completely disconnecting the L-4B from all sources of power, the top 
cover can then be safely removed by taking out the top row of three screws 
on both sides of the amplifier. 


ee. Removing bottom cover - 
After completely disconnecting the L-4B from all sources of power, the 
bottom cover can then be safely removed by taking out the bottom row of 
three screws on both sides of the amplifier. 


3. ° Removing front panel - 
The front panel can be removed only after first removing the top and bottom 
of the amplifier, The knobs should be removed next followed by removal of 
the six screws that hold the front panel to the chassis. Finally, unsolder 
the leads of the front panel indicator lights from their terminal strip. Be 
careful to note the terminals that each lamp was connected to so replace- 
ment will be made easier. 


4, Cleaning amplifier compartment - 
Since the amplifier compartment is forced-air cooled, it will collect particles 
of dust which must be removed periodically. The frequency of cleaning will 
be governed by how many hours the L-4B is operated, and by how clean its 
environment is. When the blower wheel accumulates a large amount of dust, 
the amplifier should be cleaned, The best way to clean the amplifier is to 
remove the top and bottom covers and blow the dust out with compressed air. 
If compressed air is not available, a soft bristled 1 inch paint brush can be 
used to brush the amplifier clean. 


a4 Tube replacement - 
If it becomes necessary to replace the tubes in the L-4B, the same brand 


should be used or it may be necessary to tune the input coils (See Input 
Coil Adjustment, Page 18). If one tube needs replacement, it should be 
replaced by the same brand of tube as originally supplied. 


6. Input Switch Drive Belt Replacement - 
The input switch is linked to the bandswitch by two pulleys and a bead belt. 


If the belt ever needs replacement, it should be done in the following manner. 
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Input Switch Drive Belt Replacement (Continued) 


Set the bandswitch to 20 meters and remove the top and bottom covers of the 
amplifier and remove the front panel. Loosen the setscrews in the pulley 
that is on the bandswitch shaft and remove the pulley. Hold the input switch 
shaft and remove only the pulley on this shaft. If the input switch shaft has 
been removed, great caution in replacing this shaft must be taken to insure 
that the input switch rotors are aligned and are not damaged by the shaft 
insertion forces. Set the input switch on 20 meters and with the new belt 
connecting both pulleys, install the pulleys on their respective shafts at the 
same time, The copper sleeve on the chain should be midway between the 
two switch shafts, Before tightening the setscrews on the bandswitch pulley, 
check that the input switch is still aligned for 20 meters, Tighten the set 
screws, replace the front panel and amplifier covers. 


Lubrication of blower motor - 
The blower motor should be lubricated once a year with several drops of 10 
weight petroleum oil in the front and rear bearing oiler tubes. 


Trouble shooting - 
Careful consideration has been given to the design of the L-4B to keep 


maintenance problems to a minimum. However, it is quite possible that 
some problem will arise which cannot be cured by tube substitution. If this 


occurs, we suggest that-you either return your unit to your dealer, or write 


direct to our CUSTOMER SERVICE DEPARTMENT describing your problem in 
detail. Include full information concerning external connections, control 
settings, associated equipment, antenna and be sure to indicate the serial 
number of the L-4B. 


DO NOT RETURN EQUIPMENT TO THE FACTORY WITHOUR PRIOR 
AUTHORIZATION. 


L-4B PLATE VOLTAGE 


CW - Tune 1900 volts No Load 1760 volts @ .565 amps 


SSB 


2600 volts No Load 2400 volts @ .800 amps 


L-4B IDLING PLATE CURRENT 


CW-Tune SSB 
Amperex 8802/3-500Z .100 amps .160 amps 
Amperex 8163 tubes . 100 amps .160 amps 
Eimac 3-400Z tubes -110 amps -170 amps 
Eimac 3-500Z tubes -170 amps .260 amps 


All tubes above are directly interchangeable in the L-4B and are capable of opera- 
ting the full legal limit for amateur service. 


All voltag?s and currents listed above bear a 10% tolerance for tube and line volt- 
age variations. 
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POWER SUPPLY 


Circuit breaker reset - 

There are two buttons on the power supply which are provided for resetting 
the circuit breakers in case they should trip from overloading. If the circuit 
breakers trip, turn off the L-4B and wait for one minute before resetting. If 
the circuit breakers trip immediately after resetting and turning the L-4B on, 
an investigation should be made to determine the cause of the overload. 


Removing bottom cover - 
After completely disconnecting all sources of power, the bottom cover of 


the power supply can be removed by taking out all of the screws around the 
bottom of the power supply chassis. 


Removing top cover - 

The top cover cannot be removed until the bottom cover has first been re- 
moved. After the bottom has been removed ,remove the line cord wires from 
the barrier strip and ground. The top can then be removed by taking out the 
remaining screws holding the top cover to the chassis. 


‘ Troubleshooting - 


Careful consideration has been given to the design of the L-4B Power Supply 
to keep maintenance problems to a minimum. However, if the power supply 
fails to function, first check the circuit breakers and reset them if it is 
necessary. If the circuit breakers continually trip, check for short circuits 
in the high voltage line. Especially be certain that the high voltage inter- 
lock in the amplifier is not shorting the high voltage to ground as it is sup- 
posed to do when the top cover is taken off the amplifier. If the circuit 
breakers have been tripped because of a short in the high voltage line, a 
continuity check should be given to each silicon diode bank to determine if 
either or both banks have failed. In the event of a short circuit, resistor 
R12 in the power supply will be destroyed. This resistor protects the diodes 
in the power supply and it should be replaced with an IRC ~82 ohm 2 watt 
type BWH resistor ONLY. In the event of difficulty, we recommend that you 
return your unit to your dealer, or write direct to our CUSTOMER SERVICE 
DEPARTMENT describing your problem in detail. Include full information 
concerning the circumstances during the failure, any measurements that were 
made and also be sure to note the serial number. 


DO NOT RETURN EQUIPMENT TO THE FACTORY WITHOUT PRIOR 
AUTHORIZATION. 
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ORDERING REPLACEMENT SERVICE PARTS 


When ordering replacement parts, identify whether the part is for 
the power supply or amplifier, state the serial number of the power 
supply or amplifier, give the schematic part number, and briefly 
describe the part. 


RETURNING THE L-4B TO THE FACTORY FOR SERVICE 


Obtain a return authorization form from the Customer Service 
Department. Follow the instructions of the return authorization 
form. DO NOT ship the L-4B with the tubes and chimneys installed ! 
If the tubes are in question, return the tubes in the original or in 
new cartons obtained from the R.L. Drake Company. The 

R.L. Drake Company will assume no responsibility if the trans- 
portation company refuses to pay a damage claim due to improper 
packing or lack of insurance. 
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ALIGNMENT 


Ax INPUT COIL ADJUSTMENT 


If the final amplifier tubes are replaced with a brand other than originally supplied, 
the input coils may have to be retuned. The input coils can be retuned if it is de- 
sired to operate the L-4B outside of the amateur bands. 


Input coil adjustment is done with a 50 ohm SWR bridge inserted between the ex- 
citer output and the L-4B's RF input coax jack, 


To tune the input coils, first disconnect the L-4B Power Supply from the power line, 
remove the bottom cover of the power supply (See Page 15) and remove the jumpers 
from the 7 terminal barrier strip (See Page 4 and 5). Removing these jumpers 

allows the filaments, relay power, and the blower to operate without the high 
voltage on. After removing the jumpers in the power supply, remove the top cover 
of the amplifier and DO NOT defeat the high voltage interlock, The amplifier should 
be connected to the exciter as for normal operation (See Page 7) with the excep- 
tion of the SWR bridge in the input line, Preset the controls as follows: 


ly Bandswitch on desired band to be tuned, 

2. Load fully counter-clockwise (CCW) on the number zero, 
3. Plate control in the arc provided for the desired band. 

4, AGC/STANDBY push control pulled out. 


With the exciter tuned up on CW in the middle of the band to be tuned, turn on the 
L-4B and increase the output from the exciter until the plate meter reads .4 amps. 
Tune the plate control for a dip in plate current and turn the slug on the correct 
input coil for a minimum reflected power reading on the SWR bridge that is connect- 
ed between the exciter output and the L-4B's RF input, The input coils are adjust- 
ed at the factory for the center of each band and are broad enough to cover the 
entire band. When the coils are tuned on the amateur bands the slugs are close to 
the top of their travel, 


Bs METER ADJUSTMENT 


The two meters on the front panel can be set to zero if it should become necessary 
by removing the top and bottom covers, knobs, and front panel on the amplifier 
(See Service Data, Page 14). The meters are set to zero by a conventional zero- 
setting screw adjustment on the lower face of the meter, The shunt for the grid 
current meter is adjusted in production and should normally never need calibration. 
If the lower meter or R8 is ever replaced, the grid current shunt will have to be 
calibrated. This can be done by completely disconnecting the amplifier and remov- 
ing the top cover. Defeat the high voltage interlock by setting a book on top of 
the operating rod only after all connectors have been removed from the amplifier. 
Place the meter switch in grid current position, The grid current meter can be 
calibrated against a standard meter in series with a 1-1/2 volt battery in series 
with a 10 ohm potentiometer. The negative battery terminal connects to the L-4B 
chassis and the positive lead should be connected at the junction of R8, R11, R16 
and C40. When the standard meter reads .400 amps, adjust R16 until the grid 
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current meter reads 400 ma. If no standard meter is available, reverse the wires 
going to the plate meter terminals and connect the positive terminal of a 1-1/2 
volt battery in series with a 10 ohm potentiometer to Pin 6 of the power connector 
on the rear of the amplifier. Connect the negative lead to ground. Adjust the 10 
ohm potentiometer until the plate meter reads .400 amps and then make the grid 
current meter agree at 400 ma by rotating R16. Replace the wires on the plate 
meter to their original posts and replace the top cover on the amplifier. 


hos KNOB POINTER ALIGNMENT 

When replacing the knobs on the L-4B amplifier, correct alignment of the plate and 
load controls is important. All of the other controls have flats on the control 
shafts and the setscrews in the knobs should press against the flat. 


The load control shaft should be rotated fully counter-clockwise (CCW) and the 
knob pointer resting on the number zero before the setscrew is tightened. The 
plate control shaft should be rotated so that the plates of C46 are fully meshed 
and the pointer should be resting in a nine o'clock position at the end of the tun- 
ing arc. The plate control knob is set by tuning up the L-4B on 21.225 MHz 1000 
watts CW. After tune-up hold the plate tuning knob with one hand and push the 
indicator to the 15 meter segment of the tuning arc with your other hand. 


Dy WATTMETER_ CALIBRATION 


NV SAS 3 i ee Eee 


ey 


The wattmeter in the L-4B was designed to keep maintenance toa minimum. The 
wattmeter is a passive device and it should provide years of service and main- 
tain its calibration. If it becomes necessary to calibrate the wattmeter, the 
following equipment will be necessary. 


1, A 50 ohm dummy load with an SWR of no more than 1,05:1 through 30 
MHz and capable of handling 1 kw. 


a2. AM accurate RF wattmeter or even better, an accurate RF voltmeter such 
as a Hewlett Packard 410B or a Boonton ORCA. 


3, A transmitter with variable output to 1 kw CW at 14 MHz. 


4, One insulated alignment tool. 


The following instructions must be followed in sequence for correct calibration. 


Null Adjustment: With the L-4B completely disconnected, turn it upside-down 
and remove the L-4B bottom cover. Connect the exciter to the RF input and the 
50 ohm load to the RF output, Set the L-4B meter switch on 300 WATTS REF. 
Apply between 100 and 300 watts of power at 14 MHz and with the insulated 
alignment tool adjust the piston trimmer on the wattmeter board located in the ¢ 
middle rear bottom of the L-4B for a minimum indication of reflected power. All 
further adjustments should be made with the L-4B inits normal upright level po- 
sition. 
19 
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300 Watts Forward: With the L-4B connected as in the null adjustment, place the 
meter switch on 300 WATTS FORWARD and apply 300 watts from the exciter, If 
300 watts is not available, adjust the exciter for maximum RF output. Locate the 
calibrating potentiometer for this range which is located on the wattmeter printed 
circuit board and closest to the bottom cover, This potentiometer should be ad- 
justed so that the L-4B wattmeter agrees with the standard wattmeter or with the 
RF power calculated from the RF voltage measurement, 


3000 Watts Forward: After the 300 watts forward calibration, place the meter 
switch in the 3000 WATTS FORWARD position and apply 1000 watts from the exciter. 
If 1000 watts is not available, adjust the exciter for maximum RF output, Locate 
the calibrating potentiometer for this range which is the middle potentiometer on 
the wattmeter printed circuit board. This potentiometer should be adjusted so 

that the L-4B wattmeter agrees with the standard wattmeter or with the RF power 
calculated from the RF voltage measurement, 


300 Watts Reflected: Connect the exciter to the RF OUTPUT and the 50 ohm load 
to the RFINPUT. Set the meter switch to 300 WATTS REFLECTED and apply 300 
watts from the exciter, If 300 watts is not available, adjust the exciter for max- 
imum RF output, Locate the calibrating potentiometer for this range which is the 
potentiometer located closest to the chassis on the wattmeter printed circuit 
board, This potentiometer should be adjusted so that the L-4B wattmeter agrees 
with the standard wattmeter or with the RF power calculated from the RF voltage 
measurement, 
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WARNING: 

BE SURE THAT YOU CAN READ THE WORD "TOP" PRINTED ON THE INSTALLED 
PARASITIC CHOKES WHEN LOOKING DOWN INTO THE TOP OF THE AMPLIFIER. 
PAILURE TO INSTALL THE PARASITIC CHOKES PROPERLY MAY RESULT IN A HIGH 
VOLTAGE SHORT CIRCUIT AND DAMAGED POWER SUPPLY COMPONENTS. 


R. L. Drake Company 
Miamisburg,Chio 45342 
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L6 
L7 
C thru 10 
043 ,49,52, 
fees! 
C46 
723,295;30 
Bin 2 657 
RFC 1,3 
Gale 
RFC 4 
RFC 2 
Pl 
51. 
R3,4 
Rid joel 
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D3 ,4 
D1 thru 14 
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SPARE PARTS LIST 


February 1, 1971 


Prices subject to change 


without notice 


ITEM 


ee 


Board, Power Supply complete with diodes, elect. 
capacitors & resistors 

Cable, power supply, multi-conductor, complete 
with connector 

Cable, Vox relay connector, 6 ft. 

Cable, with connectors, AGC 

Coil, tank, (silver plated) 

Coil, tank, (on ceramic form) 

Cabinet, amplifier top & bottom with feet 
Cover, power supply top 

Cover, power supoly bottom 

Capacitor, elect., 200 ufd @ 450 V 


Capacitor, variable, 4 sect. Ant. Load 
Capacitor, variable, plate tune 
Capacitor, disc, grid by-pass 


Carton, shipping 

Carton, shipping, tubes & chimneys 
Carton, shipping 

Chimney, amplifier tube 

Choke, grid 

Choke, plate, parasitic, with resistors 
Choke, plate, RF 

Choke, filament 

Circuit breaker, 15 amp. 

Connector, 8 pin, for power supply cable, S-408-cct 
Connector, S pin, for amplifier, P-408-AB 


_ Control, var. resistor, 100,000 ohms w/switch 


Control, var. resistor, PC type, state value req'd 
Diode, 1N295, matched, set of two in amplifier 
Diode, power supply rectifier, B339 

Diode, 1N459 

Diode, B5G5 

Feet, bakelite, for cabinets 

Knob, control, large, State Use 

Knob, control, small, State Use 

Lamp, on-off, 1050C3 Amber 

Lamp, SSB-CW, 1050Cl Red 


When ordering, specify on which unit item is used. 
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L-4B LINEAR AMPLIFIER 
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SYMBOL 


Bea Doe Soot Di See a Or Os er a Pas 


USED* 


ON 


SPARE PARTS LIST (continued) 


ITEM 


Meter, plate, 1 amp. 
Meter, grid, 200 Wa. 
Motor, blower (motor only) 
Motor, Fan (blower) 

Motor; housing 

Panel, amplifier 


Plate Cap, for 8163 or 3-500Z or 3-400Z (Specify) 


Relay, antenna 

Resistor, 50,000 ohms, 50 W 
Resistor, 5,0G0 ohms, 7 W 
Resistor, 2 W 10% (Specify) 
Switch, on-off or SS3-CW 
Switch, meter selector 
Switch, band selector, ceramic 
Switch, input selector 
Transformer, plate 
Transformer, filament 

Tube, 3~-500Z 


Accessory Items: 1 - Cable, AC-3/L-4B 
1 - Plug, Vox relay, 2 pin 


*% When ordering, specify on which unit item is used. 


PRICE 
EACH 


$16.00 
16.00 
8.00 
1.30 
5.00 
7.00 
$0 
6.75 
1.50 
1.05 
25 
3:00 
1.30 
12.50 
3.75 
42.50 
13.95 
34.00 
5.00 
20 


00 a! 
A 
Of, 
GO.2 
00, ‘* 


- ite4% 
| a, De. KG 330-5 rag 
7 te seelee ywrd dtwe 


os ut - 4 i ‘J ¥ . 7 24 
: : ar 4 idan ee | eum i Yat : | 
& ; 72 tov Pei) & tne £ ; | “wor 


ee i : 
ie ; % 
Ti 
Li 
4 ; : | 
; 
y 
Sa 
' i 
Ex) 
. ha A 
: a 
4 A =i ' Vai 
, 
i aX - « 
{ 


» Desraurs 


SPE as ia 
AL BOTS A it ee 


}e0V +2500 
JUMPER 
R1i2 
RO 
2 W 
240 
JUMPE R9 
Sissy, olen 
JOM PE 5OWS 5O.W 
240 V 
JUMPER 
l20V 
| JUMPER 


20v Y) 


Cl 
ORR etOv T0091 
POWER os 


ay ks oe 
(Ce 
oO OO0| 
POWER = 
LN 


POWER 


FROM SOB UPPLY 
422688 


IU, 
O& 2 
Weal 
ae 
02.84 


hib<fie,. hat 
ae MNES sided ~ J 
7 * .teiag taf 


‘ gard hae 


4 
\ 
aut 
7 
he 
m i 
¥ 
i 
, 
A 
Is i | 


D& eS, iO) ey. Dea ems ot". DLA: 


| 
ICO V | 
JUMPER | ib > > > SS PS ps is +2500 
=D 
240V 
JUMPER eee 4 A RO 
ia P. De 200 MED 450 V 4 50 K SO W 
| 
| ie DI-DI4 es 
Se 600 PIV. | AMP DIODES 
JUMPER | 
Y) 
240 V 
JUMPER 
[20 V % 
| JUMPER 
prov Z 
OR 240V 
POWER 
LINE Y 
(O) 
POWER 
LINE 
GND | | 
POWER CONNECTOR SHOWN SGHEMATIG DIAGRAM 


FROM SOLDER CONNECTION END 
A277 6880\ 


MGBE 4 RSs FPOW ERs URBISY 


Ri2 
ya Pass 
2 WwW 


; ‘ i 5 ho ‘ ’ ; of i 
4 Ea ee rb er ae 
; i 4 “ Rye * : 
} ‘ gs wee 
. cd Mh A 
> : ; a 4 
hy 4 = -{ 
4 hs . 2 
eo. a Pra E {- Fy 
Sy pe ones a ab P= 
; Pa { 
a hig ; 
Y | 
} 
“ . a 
oom ' 
\ 


_ 
_ j 
' >) 
7 =z 4 
> 
el 
= a —— 
’ 
F i = 
—— 9 ty me a mnt ow te ee 
eyes oe 
t e 4 
’ ‘ 
> ‘ 


= ‘ ve 


re jh. o “é WwW 
Se tile A cl Me eae aes aa ro Ze 
re ; 7 ‘= 
n rt 
mbes S 
2 
I 
a 
= «o> 
~ ve 
2 * ® 


A? oe oleae. pee RF 
INPUT! OUTPUT 
a 3) 


\| 

(op) 

o 

in 
= 
\ 


nm 
Oo 
» 


~y 195 ape OAD 
de as + 16-437 


BAND 
: G5 ei 
TéT 
| 
| 
TRANSMITTING - 
NES aks | 
Ri 68K Ra = = 
= = 
OAS 10 ~ 3000 WATTS 
-— C6 1A = FWD 
— Ap .005 \ 6RID 300 WATTS 
a CURRENT REF 
PLATE \ iy 300 WATTS 
VOLTAGE “\. Ze FWD 
CAPACITORS MARKED [1.0 TO 665 ARE ) 
IN PE AND CAPACITORS MARKED _ .OOI CSI 
01 
Tage ARE, NOME DW ONLE>S ae ALL ROTARY SWITCHES 
OTHERWISE NOTED. RESISTORS ARE 3 = ARE SHOWN LOOKING 
WATT 10% EXCEPT WHERE NOTED. Oo SHAT CAND —IN 
Jt SHOWN OUTSIDE VIEW. FULLY CCW POSITION 
HIGHEST RESISTOR RIQ 
801691301 


HIGHEST CAPACITOR C6O 


SL ke 
—~ — 


———— 


ee 4 . ; Soe 4 
. 4 aa re ‘ 
4. ‘ € 


ae 
ont 
va 
i ‘a 
i= 5 
> aa > 
oa PA ] 
. : ; 44 , ie hs 
; 3 ha fin: Syke Seagal 
- SO ae — 7 5 Fea 


4 #6 nd 7 ‘ - * Leys . o 
Vita ad eee A Si ee 
Lt Se 
> st = e, + ox Se es bs e wy os x 

~ MF att or Ag eet one et apr 


* . eet 


bi if , 
1 i * one oe ; 
\ 4 r \ = vl 
> = > ; 7 | i ; 
~~ a aot ee 
j é ; ; 
i : ' 
- 4 | a ay ; j 
j : 5 i. 
} ae BA j r 
< Ly “yl f 
7 Po. \ ; on 
oe emai - —— a —_ he 
é : - é -A my ‘ . 4 ¥ g \ 
: t w/ 


ih 
1 . 
: ae 2 ae 
4 a ae - 
~ ae. m2 
Lae | ‘ 
: ae 
h. 
; a yt 
: ~ = | ve 5 
ie 
| Sr aeaey rie ae a 
ry ae — Po . 
"S ul i ar po 7 
} Ao 
J al ll epee Gomes lit -} | =< 


TRANSMIT TING 
AGG 


Ri 68K R2 IK 


CAPACITORS MARKED 1.0 TO 


IN PF AND CAPACITORS MARKED _ .OOI AC LIN 


TO | ARE IN MFD., UNLESS 


g G14 = — — 
195 195 250 100 G22 C — =) oA = 
Too eu a 
= = = = ae +2500 See T. 16-437 
= ra = = *1850 1850 OR) 
rt 14 C26 INTERLOCK C45 vee | 
C25 -l REGR2 \, Sa 47 R12 
pee STANDBY S\WITCH \ the: ie Oe = 100k 
ber SESS Sa Roa ae = C28 GANGED WITH R3 Saree hea = 
[350 eer eee 350 ‘ : 12 1w _i a8 
= = — — D2 | AMP ; 10 SM 
mas oO ie RE 
Rit 
\ 
C5 C1 Ci6 Cl 


BLOWER 


Tae 
DI 


NS IN459 £ 
oO SSB 


WES 


er: a : (1) 
i E INDICATOR INDICATOR \ Be 
| : 49 = \ 
=— R4 I5K : 4 6 8 
ay a eos ; 
J00 K O 


== JAGCMTHRESHGED 


665 ARE = TUNE 


dB epee ale - il 
T 


OTHERWISE NOTED. RESISTORS ARE = 
WATT 10% EXCEPT WHERE NOTED. 


Ji SHOWN OUTSIDE VIEW. 


HIGHEST RESISTOR R19 
HIGHEST CAPACITOR C60 


SCHEMATIC DIAGRAM MODEL L-4B LINEAR AMPLIFIER 


80169130) 


RF 
OUTPUT 
L& 
pape £0) 
Rl4 
68 2W — 
D3 D4 


Cas fCShig 7 
is0 7is0. «=| IN295 | IN295 


C60 .00}1 
ake 9S GOO} oe 


R15 = 


20K RIG 
Eee 
= = RIT 
56K 
Se R19 


(0) REAR i 20K 


c& 
a . 
| = 
: 200 uA 
] =i 
NS 3000 WATTS 
~ FWD 
‘GRID 300 WATTS 
CURRENT 


REF 
PLATE AS J 300 WATTS 
VOLTAGE ro FWD 


ALL ROTARY SWITCHES 
ARE SHOWN LOOKING 

INTO SHAFT AND IN 
FULLY CCW POSITION, 


v4 
j ¥ i 
v 
’ : i 
Yow 
Le 
} 
=h , 
+. 
4 
4 
ive j 
( . ‘4 art 
‘ ee h ‘ont ba 
t eet ‘S 
ih i] : 
nd ey 
rt : re a 4 
’ ‘ \ ‘x 5 | 7 > 
vo v " a ~ a - ; 7 
, o , re t da : ~ : 
2 7 a ‘eal ; 
t 3 sat : = an 298 6? 2) GAA <F ; 
: "i 7 
} } 7 i ‘ “eo OT PD A 
: 7 ail 
| id © tise ie Oe 


| 


| threes Steiner etna Soe ape 2 ane exoveleae Maton # 
eg Ores apa Cok ca =“ 


a 
tea 
i 
’ F . a %;) & 
vit iA ae Ki ; KIS 
' 
‘ 
‘ 
Ca | 7 
4 
a 
iN, ‘ 
y \? 
t 49 - * 
A : id 
, + 


Nrnatenteaéiol 160 Meter) US Band daeyett ‘ 
TI ELSI IMO LIES Toa M / 


Band Limits | Band Plan NIG SQ Vor ; Peoria Atldiions 


GAE 


~m 21000 ge 1.999- 2.000 Beacons 
1.995- 2.000 Experimental 


eos ASS 


eel O50 


eh 925 


— 1.910 QRP SSB Calling 
— 1.900 


—erOgUNSolV 


por Sissy 


1.855 ARRL Voice 
== 1 E50) 1.840- .850 DX Data, 
Phone, wide modes 
1.838.150 DX PK : 
1.830- .840 DX CW, RTI, FE 
nanow modes 
— 1.825 1.800- .830 CW, RTI, 
narow modes 
1.8175 ARRL Code i 
1.812.150 PSK r-) 
© 


1.810 QRP CW Calling 
— 1.800 1.800- .810 Digital Modes ' 


gus «2S CW, RITY/Data sandy@wicgs.com 
hfband-5.cdr 1.05 
copyright 2003-2006 C.Gustave Sandberg 


[= 
mums = CW, Phone, Image ww.W1CGS.com &) 

J 
eel BSE SDE SS RR cae gtr eee ra yresienepeies eae ss ae RE SS ce Te rsa ” 


yor ~oitet hale a Ly aarvanaa a reece 


quoved bicou ate 
THA Rady ot a? iT - 

ap dee ex taniceigh. ry ea ty ss ‘a 
asain ther ae at 

lint TBR » 


> aw See be 


4 ne 


§ 
a 
a ( ry . 
f f iy } pal 
> i 4 - 7 
AF ¢ ~ 
ae y, , Vee 
; Ly hs < 
— atte igealinhertanendet Lama Me 
(‘Ni = j 
\ 
- 
? 
em 
_ wine adsighengames a : os A i 
»" 
F yi 
J 
= a me 
” ‘ bn se 
+ ce | 
7 A 
= ae Ns 
a 


7 

polite) RWS Of 8 
Spake eae A: ay OG, i -<- 
=) ORI CI ft ala | eat My 

we ae = - U ~ epg i / = 
ws A } } y : = te a i 

i | el 

~ oe te 

\ ¥ 
aS i 


Wh 9g JAAR eee f 
50 X08, 088. 
“ines we eeborn's 
fae Nhe ‘ in 524. Best . 
ACMI. Li mpch~ chelsea TA Vr) Xe 1 ORS. ee 


reabom 
WTA: Wo ee Os 


* h of ei \ ‘ 
Ore as a ars Gre eam ot 
aH ino. Wy at a Na 
“eotsie bine Leaders -* ; “ie 
) 


&® wan 290! LW i’ ] 


SEE LELTIE SE ETL ELD OOLETT OROE TE 


ESE Ee Oe: es D, 


Band Limits Band Plan [56 Vac 


ee 4.000 — 3.99 ARRLVoice 


3975 — 3.985 QRP Calling 


— 3.950 
— 3.925 


U0 


3.975 — 3.885 AM Calling 


7 Basie! — 3.845 SSIV 
— 3.825 


— 3.800 sm 3.790-.800 DX Window 
a yey fey 


meas J/s)!, 


mame 20 
SET On = 3.710 QRP N/T Calling 


— 3.675 


— 3.650 
3.625 ARRLRTIY 

— 3.625 3.620- .635 Packet 
3.590 DX RTIY 

— 3.600 3.5815 ARRLCode 
3.580.150 PSK 

== BSS, 3.580- .620 RITY 

— 3.560 QRP Calling 


CW only 


=o Sse 


eS hoya: 
ees 3.500 e— 3.500- .510 DX Window 


WCW Phone, Image 
ey CW RIly/Data 


C—] cw 


es SLE LO vans eprenearesomn SERS SR ee ES CEPR ores FRET ER RAELS =, 


N \GHt 


ee Radio| 80 N Meters jus Band aan \ 


AND L 


Personal Additions 


A 
aa 
@ 
| 
F 
& 
= 
& 
a 
a 
| 
& 
B 
FS 
& 
2 
i 
i 
i 
id 
: 
2 
i) 
we 
a 
| 
Bs 
| 
/ 
| 
& 
e 


None 


eee Recreate eco a 


ROE ste 


ar 


——— 
eS 
8 
| 


Ee 


i 8 0 
H 


E 
ne 


SOREN TARE es USA 


hfband-5.cdrr1.05 
copyright 2003-2006 C.Gustave Sandberg 


ww.W/1CG6S.com Cc ‘ 
sandy@wlcgs.com Cf) } 
G Ss y, 


i aU 


LOGE SI Ee ia 


" gnlodibba jerome! | aap ep 


a ee le 
} 
‘ 
| 
' 
' 


Beer | a is ef . pe gga ai a4 4 
Wwobci XA 008 02h 8, a 08. € at 
| | 4 “ve 
oie 


dees ee ae 5 ee 
yep ONE or. c.. 


ia 


re folate iaxae 


bas 
em ea 


la ~ BEME - total 
Be Eins Saleen eto see & 000.6 — 
a A 7 £ eT OFT ORE x 


Sa i qr gsae - 
rpemeevnteiitve DET Cee 08a. 


oe ae) ie eR Se aga ae 
ea aoe ang : oo EDAD CBRE | 


nT oy - 5 
Pay ws 


eg | a wot 3 08 ee gg 


ee 


min Wp Ve 
j Wg nb iw an ttine yt aaa ea 
m vecihe cae ral | 


5S SCY ARES EI RE A TR IE EE EG BOS PER BEES EL ES LES, ae 


Sf 


Amateur Radio| 60 Meters JUS Band layout 


NER AI TPES SE AEA OTIS TT aN on joe 


_— 4 


RRS 


Frequency —sssees Band Plan...... Personal Additions 


GAE _<455 Channel Tuning 


Center Frequency 


eet) 425 


SGA 


fF 5.405_ 5,403.5 Tuning 
— 5.400 


| 
i 
: 
a 
a 
a 


1 D-OO) 


~ °37° F-5.373__ 5,371.5 Tuning 
fF 5.368_ 5 366.5 Tuning 


fe 02,0 


2550 o 
fF 5.348_ 5 346.5 Tuning @. 


a> Sy Seihe 
I 5.332 _ 5 330.5 Tuning 


spa YS PAS, 


& 
oe 
> 


ny 
eA ABS RO NO ONSEN 


5 Shared Channels only, P pdvewicascam 
tune 1.5k+z lowerthan center frequency hfoand-5.cdr 05 


copyright 2003-2006 C.Gustave Sandberg 


gums §=— Phone USB only ww.W/1CGS.com @) ) 


‘mars ages ad OO Take 


bis , od * 7 


wove ibis ent arate 


minal ' es 
april Coa 


me he ” a pe yy ow —— mee adieagy 
Np ee Rewer 
con's a ~ on i a a) Mi . 
ry Py aw 
ha 3 wa ' F 

re ~ We a ea 

wit IT e.£0 
ui 
se de ’ De m 
mei a 
sly when 4 


' 
ma 
tf 
t 
‘ 
7 
re . 
ee 
oa 
; 
rset 


ee ar ot 08) at f\ r a is 
: . Pap! elie aie tad ee ee 
Se a a a ee soe se 4 ee 


“ * ne 0 ‘ oe i hi ' 
1 ' * ‘ ; 
¥ 
ra pioneer ge ns yee \ ‘ 
; bf Te OS a 
; ; nh 
¥ . - ji , Pre 
» Bee 
i : { 
int abe er 
ee eee - \ 
1 } f: ae r 
c ie t pS 
; es ; z 7 
, Fi sak ipo edlnerinet a teguiagtinbensivel + aha Ee _ ete” : 

pub an Pe hatin: < av 
Ay \ if , a } aie 
, by At eee 
+ Ae ee ~ 4s ae drug, es Ts 7 a) ae! 
; “Shae api er 


ci 2 ODINM ue é ‘ a nt fl 
1 OBAE ee an 


Tas ba 


NGAE 
— 7,800 


— 7.2715 


sae 2 00 


— 7.225 


ae) 200 


ay aityis) 


Sa OU 


AY (al Pas. 


mee 2 LOO 


= (Us 


= /.050 


= NS 


— 7.000 


CW RMY/Data 


r | cw 


a Band Limits 


= = Ar ia = 


7.290 ARRL Voice 


~ 7.290 AM Calling 


— 7.285 QRP Calling 


= TAAL Sey 


~~ 7.110 QRP N/TCalling 
7.100- .105 Packet 
7.095 ARRLRITY 
7.080.150 PSK 
7.080- .100 RITY 


7.0475 ARRL Code 
— 7.040 DXRITIY 
= 7.040 QRP CW Calling 
70352150 


PSK 
— 7.030 QRP DX CWCalling 


8 Bag CW, Phone, Image 


LS® Chor 


Personal Additions 


AS NN NET 


SNR ER RRM, 

] 

a 

a 

iS 

See ene 
(Se 


copyright 2003-2006 C.Gustave Sandberg 


ww. 1 CG S.com c : 
sandy@wi1cgs.com Ce) 4 
hfband-5.cdrr1.05 G A j 


@ Awoyed bred. 


if | py _ aoltgb tenons 
| 
| 


2S 


a 
, en es Ae Td MLE, 


1 
f a 
; ‘ 
; ‘ 
he - : 7 
: eee ae i mr 
y : 
| 
( r ’ 
a 
° oe 
ee 0 _~ - 
‘ 
M 
te - — 
i op 
; 
s . 
4, : ; 
5 
a _ oe - = 
* 
, 
“ 
‘ 
, - Sue Ove ge dn a 
‘ 
+5 
4 
es _ + aan \ 
7 $ 
= 
‘ Z 
” 
y - — 
——— 
§ 
Ay 


rn a meee Pad orig ony -: 
wars EM ian) EY aw 
ligt ’ ao EGE | “ae . YALA 20, Y : 
sh et : igh ae ae t 


“ON AND DLGH 


Amateur Radio 3 30 Meters |US. Ba dl layout ut 


Band Limits : Ba nd Cer | Personal Additions 


GAE dE aKa, NO PHee oN 4d ml 
— ee 


10.145 10.140- .150 Packet 


10.142.150 PSK 
— 10.140 


ea 10.135 10.130- .140 RITY 
=— 10130 


Sees 


— 10,120 ey 


mee, 115 


aL LO 


— 10.106 QRP Calling 
— 10.105 


hfband-5.cdrr1.05 
copyright 2003-2006 C.Gustave Sandberg 


ICGSicom > Sk 
gas «2 CW, RINY/Data sandy@wlcgs.com a) , 


Shei ok a ternal.” 
Yay or 

hte wv) ie ! 
d Hi + ae na 


{ 


g iA’ 2: . 


: 
ee - tiieetiieall 
} 
— ewes —— = - 
Ae tml 0 6 ca my 
— 
= Tae = = 
* 
y 
an te 
4 
— a a 
1 
ty wo" 
f aA : ¥ 
= J ¥ 
ii 
a me - 
,* eae 4 
pet 
4 Z * 
hy ay 2 
; a ry) 
ah et 
> — = A - 
o*eel 
| 
=} 
oe — - 
+ 
~ 
‘ 
hie spl Sen po 
7 
7 od bmn we - —_— 
-_* 
= a = ~o 
=, 
ot wag 
= a earelipa tome on <elonaie 
+ 


gated 08, ORLOF 


| SAREE 
OAT OPE, -DEEOF 
4 
eG o Sag i 


CTE, (WOE L LD Wort \D 


Amateur Radio 20 Meters JUS Band | jayout 


y Band Limits Band Plan “US6 Phone Personal Additions 


pode). Lets a ater 


— 14.325 


— 14.300 — 14.29 ARRLVoice 


— 14.286 AM Calling 
—14.275 14.285 QRP Calling 


14.300 


po L4.250 
Loa lgyis <a 14.230 SSIV 


ae 14519590 Calling 


S475 ei a ee 


— 14.150 


aL 


asd Vas 


shi 105- he fae 


14.100 4.100 Beac 
g 14 095-02 0595, Packet 


= 14.070.150 PK. 
ga? 14.070- .095 RITY 


— 14.060 QRP Calling 
— 14.050 — 14.0475 ARRL Code 


— 14.025 — 14.025 CWDx Calling 


wm = 12000 
mam = CW, Phone, Image ww.W1CGS.com cf 
d 4) 


gas «= CW, RITY/Data sandy@wlcgs.com 


hfband-5.cdr.05 
copyright 2003-2006 C.Gustave Sandberg 


or iti Nene ia 


porns aa ee shire 
i 
_— ~~ re 
eeiiags - 
t{ 
- sr 
j ‘ . 
} Lie yt 
Pay eon 
“ - tp 
a 
cee rt 
; i it 
: =a _- 
ha Bea 
Lae 
q “ 
Fahy 
' a a 
v ; 
5 —_ ate 
Hy 
‘ ve 
bs ee, i An, 
we — ee _ 
: ’ : , 
eenban ens See = — 
4 dtentigle shuns elie iy ee 
j 
' rome 2 ao ee ter tiemilicg aie ape eee 
4 Ph 


pee 


Wa pale rare vi ‘ea 


| Hy tak 1, eae, 1 ee . 


asi Sea emer 
gril Mey iclpaee 7 


pried XG sonar _ 
oa - aE a 


Ag 


‘$qioe SLE BOLAL ” 
i a Sil oof bE < 


Ea 
% ~ J 4 


COLES 


- a ort to8 o ON 


i a a7 
3803 RHE — ‘ome 


; wig ie ae . ae ay 4 , 4 


7 oe Ci ’ . 
“3 a a } Pr ‘2 A 
_ 4) de) hie ola 
: i i . ae P ie | dans (és hy i 
' ins ry ie ; ; 
] j tea ele +) pal 40 : af 
Ap ; i Pi Ge 
: i" 4 wey : : - nh 
1 fighs ¢) Vie} rae i 
. bP 
. a pat " n 1 daha 


ty, 


AmateurRadio( 1 "17 Meters as JUS Band Layout \ 


see cats one a 7 
Band Limits Bond Plan USB Phene Personal Additions 


GAE 


= luepddays: 


— 18.160 ARRL Voice 


— 18.150 


— 18.125 


— 18.110 18.105-.110 Packet 


18.102.5_ARRLRITY 
18.100.150 PSK 


— 18.100 18.100- .105 RITTY 
— 18.097.5 ARRL Code 


2 
| 
b 
a 


age oOLo 


eC OS 


mam = CW, Phone, Image MN LGCGSicom 
gums )=60CW, RITY/Data SC Nie EES Sa CH) 


copyright 2003-2006 C.Gustave Sandberg 


eet oi Ws: . a P= pa 
od , pryhire vate aes Ge mal : w= Nl 


jUOVe bred eu} mao cr) jo ne 


SrcbUN ence y saidtiot Uh or et 


2 ; pt Yo w mets smo uae ; a A ay i " . i 
eect tae te ee IR es “esiev' L8H) 9t. E> 
; ta f ia , ~ y 
re ae 4 
j k rks yy 
te 
— sine ieee eae ‘4 re , 
nits 
‘ua a ay 14 go T 
Ca ' ; 
pat a ry 
wa oF 
> 
7 >, . ~~ € < as nd 
: IIS OL, ea : 7 
Pee eee es te ie » QOE GE pes 
i mane 3600 JAS BNBOBE —- 
A ial - 
we -- ‘ Sten gl = # 
* ; 
| m i : 
1 ? i 
- - -— oe ~~ aes cml : 
} 5 ‘ 


15 Meters 


Ba ha Plan i 


é priate Ratio 
¢ Band Limits 


— 21.450 


o[ 15 


us 


NGAE 


7 A125 
— 21.400 ___ 31.390 ARRL Voice 
— 21.385 QRP Calling 
1375 
P1350 
71 3101SSIV 
BD] 325 
a 21-300 — 21.295 DX Calling 
—21.275 
e150 


oe ZO 
— 21.200 


ee) 1 
— 21.150 
— 21.125 
21.100- .110 Packet 
ee 12100 21.095 ARRLRTIY 
21.070.150 PK 
a CO fe 21.070- .100 RITY 
— 21.067.5 ARRL Code 
wie 21.060 QRP Calling 


— 21.025 — 21.025 CWDxX Calling 


—= 21,000 


WCW Phone, Image 
CW RIV/Data 


C_] ew 


) 


hearttic 


SO a I 


s)US E Band Hlewout 


Personal Additions 


ww.W1CGS.com 


sandy@wlcgs.com 
hfband-5.cdrr1.05 
copyright 2003-2006 C.Gustave Sandberg 


. 
Se 


C 
A) 


— 7 re 


* Beers 7 
ia Lise Pt 3 } aT ee 


uoy ra baed. 2 gia 


STA DA ieroete’ 


Lepans = 
— denn 
nm a , ‘ @ 
‘ 4 ae ‘ 
. Le 7 ys d 
xe a 
I , 
A) se Y 
a r 
a YT _ 
' 
a ms 
- = Tt ~<a 
= 
we 
' > 
bt Sate dle 
f eR or ae eg = 
- < 
_ ~ mee Lape _ on PD 
oe 
ey 
ze 
+7 aig : Stalin tae ae 
ss 


a ed a cart 2 ae eae + gi 


a, © 


me: : 
Poy | Moa Chol eee 
iad ; is i S257 sheliretasee 


een 


“, grille xgWwS cous 


hy) ty ae 


‘B2i0V IRA OBE Fe’, 
grils D9AO B8e.Le 
{ 

ore) cd eons 


jeloe9 OIE 
YOR tA Ot Es 2 


be O8f. org iS 
YA OOL! -GTG FS = 


ag omy soe an 


Band Limits 


GAE 


— 24.990 


— 24.980 


oar 24.9/0 


— 24.960 


— 24.950 


— 24.940 


= AQ30 


| 


— 24.920 
— 24.910 


— 24.900 


| — 24.890 
9 


gums = CW, Phone, Image 
gum = CW, RITY/Data 


Amateur Radio 


Np . 
yp \ % ~ 


pg rs JU e yi ree ut 


Band “a3 Us B Prone Personal Additions 


REA OHS eo AIRES 
RRR TORE ahs OU TG Na NU ARUN COOH EON ua RGR aN SECS a Ce 
‘ 


a 


24.925- .930 Packet 


24.920.150 PSK 
24.920- .925 RITY 


i 

a 

: 
g 
| 
: 
| 
| 
e 


ww.W1CG6S.com 


sandy@wicgs.com 
hfband-5.cdrr1.05 
copyright 2003-2006 C.Gustave Sandberg 


Te 


aa mr Fy: sr vp f a 


eae: Bers tt oe ue wee r i cm ’ 
- ayél biel ent papers ACh hes 
~) PROBA lance AR 


on 


\ ‘ al 
ee eee Ae i! ee 
t iv ad tt eit thats Seal tin canon! | 5, ‘ ra 


. 1 
un 
at : 5 
- = 
> nt on 
iF 
i 
+ . 
‘ 
4 
i wv = 
\ 3) ts 
of \ r 
' NS ‘ = 
=) 
a i 
melt 
me | 
’ :'} 
| * c 
- - 
Y - 
i 
7 Es 
i 
Vi a ~evn 1 
1 j 
{ 
1 
i 
i a 
cette ‘ pe Raye ee 
" } a ' 
rs 7 a , ja 
. F ' S y 


x 
> 
eo 


tp 289 OEP, 2 ce 
re 


ar a ne a ae 
Sea) Avs Oe! VTA es 8. -OCO.ae 


+ 
i “a i) 
‘ 
“ 1 
{ 
pc aia ; f 
Ce a 
i 
i F 
¥ 
j 
i 
{ 
2 
Peng shen bah 7 i “* ; 
_ — a 
' 
4 
i 
4 
; i 
7 rer dy, ; 4 
5 a once  iiinien tices ee 
i " , ( 
eas 
\ aah 
. — e 
‘ pees 
i) 
j 
a A | vee 
me = e jl 
tara Rie fal ie alee eels oe ' | 
| 
i 
t f 
- -t f 
a ' 
uh i 


~* 4 @!; i s n 
aa inion. CO Wea Hy , Cane f 
hy PTO aes Sve touorieg - com ty ea ; ; 
; ory. a we me j pes (Wet A ee 
o clerk 9S Can va i , aad WA Wy 
Ud cf b ’ 


eT Nye ae he Rig aeaaeyt |. nee Ney tis ed 6 lek Le 


LLL LEE LIEE GILLIS DETECTS IES ETE SIE OSE LEE E EE ELE LEN NUIT ERD EERE 


ESTES ea eee i A ee 


rere PELE IS Rs, 


f poe RE Sem, DAYT DUP{I 

( AmateurRadio/ 10 Meters lUS. Band layout _ z 
rp Band Limits a Rese ae Personal Additions oo 
NGAE it 


re ae 400 | 29.620- .680 FM Rpt Out os 


—- 29.600 — 29,600 FM Smplex 
J 29.520- .580 FM RptIn 


— 29.500 


— 29.400 29.300- .510 Sat-Down 


Se U0 


SGN SIE RS 


EE RNARUTRTERARINRIN 


AURA 


= PASAY) 
— 29.100 29.000- .200 AM 
—— 29.000 


— 28.900 


— 28.800 


=928.700 
’ mee 20.0008 S5lV 


— 28.600 — 28.59 ARRL Voice 
— 28.500 — 28.495 Dx Calling 


— 28.400 — 28.385 QRP Calling 


— 28.300 
| 28.200- .300 Beacons 


— 28.200 
28.120. “eal 7 


oa 28.095 
28.100 [ ze 070. 150 RTIY 
: | 
: = 310005-— 28390 ‘8p cain 
CW Phone, Image 
BN CW SSBPhone ww.W/1CG6GS.com c 
6) 


i 
| 
5 
a 
g 
a 
a 
@ 
4 
= 
al 


sandy@wlcgs.com 


hfband-5.cdrr1.05 
oy CW, RTTY/Data copyright 2003-2006 C.Gustave Sandberg 
ESSE SSIES SASL NS SN IT NS BNC SES PE REE TEI RIG ee SEBEL ORE STB gi SUES I SO IRR SEES RARER IS DROS SS RII CNP GN EONS neg” 


heater sghtcine amram 


HON al ha 20 eae 6 


i i) anditoba tence v bl ie ww — sett 


<T 


at eee te, ma 08.089 ee aq 
‘coils sbealinaliatitobh mit in } getarr tha 000 et. 
7 iE MA OBE, O88 sa 


if 


a 


ie ars xls esis, NY Ee. org, 00 os 


| ne MA DOS,.HO0 Ge 
o at sul } , | “oe + = i 
We 
vige & 42 ea Wa < 
ae ig rere sana, oan 
ae OGD XC). hse - 
ea ata bili’ pil RO AAO Re BS... 
e107688 GE. -00S 85. 
i e neiiia) A Ye mil 
Mi f 
mu = - Spemaete sty ae Nien Doyen mm 
r ( 


Pein i, mon BL WW aie: : ea 


Code Question 


QRG 
QRI 

QRK 
QRL 


QRM 
QRN 
QRO 
QRP 
QRQ 
QRS 
QRT 
QRU 
QRV 
QRX 


QRZ 
QSA 


QSB 
QSD 
QSK 


QSL 
QSM 


QSN 


QSO 


Will you tell me my exact 
frequency (or that of ...)? 


How is the tone of my 
transmission? 


What is the readability of my 
Signals (or those of ...)? 


Are you busy? 


Are you being interfered with? 
Are you troubled by static? 
Shall I increase power? 

Shall I decrease power? 

Shall I send faster? 

Shall I send slower? 

Shall I stop sending? 

Have you anything for me? 
Are you ready? 

Will you call me again? 


Who is calling me? 


What is the strength of my 
Signals (or those of ... )? 


Are my signals fading? 

Is my keying defective? 

Can you hear me between your 
Signals? 

Can you acknowledge receipt? 


Shall I repeat the last telegram 
(message) which I sent you, or 
some previous telegram 
(message)? 

Did you hear me (or ... (call 
Sign)) on .. kHz (or MHz)? 


Can you communicate with ... 
direct or by relay? 


Answer or Statement 


Your exact frequency (or that of ... ) 
is ... KHz (or MHz). 


The tone of your transmission is (18 
Good; 2. Variable; 3. Bad) 


The readability of your signals (or 
thosesofes)aseeaGletoyp); 


Iam busy. (or I am busy with ... ) 
Please do not interfere. 


Iam being interfered with. 
Iam troubled by static. 
Increase power 

Decrease power 

Send faster (... wpm) 

Send slower (... wpm) 

Stop sending. 

I have nothing for you. 

I am ready. 


I will call you again at ... (hours) on 
eK zs OmMHZ) 


You are being called by ... on ... kHz 
(or MHz) 


The strength of your signals (or 
ENOSesOter,) 1S. a (etOn5), 


Your signals are fading. 
Your keying is defective. 
I can hear you between my signals. 


Iam acknowledging receipt. 

Repeat the last telegram (message) 
which you sent me (or telegram(s) 
(message(s)) numbers(s) ...). 


I did hear you (or... (call Sign)) on ... 
kHz (or MHz). 

I can communicate with ... direct (or 
by relay through ...). 
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QSxX 
QSY 


QTA 


QTC 


QTH 


QTR 


Will you listen to ... (call sign(s) 
OM hh Z (ORMHZ)) 2. 

Shall I change to transmission 
on another frequency? 

Shall I cancel telegram 
(message) No.... as if it had not 
been sent? 

How many telegrams 
(messages) have you to send? 
What is your position in latitude 
and longitude (or according to 
any other indication)? 

What is the correct time? 


I am listening to ... (call sign(s) on... 
kHz (or MHz)) 


Change to transmission on another 
frequency (or on ... kHz (or MHz)). 


Cancel telegram (message) No. ... as 
if it had not been sent. 


I have ... telegrams (messages) for 


yOu (OGTOL,..): 
My position is ... latitude...longitude 


The correct time is ... hours 


160 Meters (1.8 MHz) 


Avoid interference to radiolocation operations 
from 1900 to 2000 kHz 


2000 kHz 


30 Meters (3.5 MHz) 
53500 3600 3700 4000 kHz 


N.T 
: SAOP (200 W) 
3525. 3600 


60 Meters (5.3 MHz) ysp only 
2.8 KHz 


- ~~ or ti EAS 
< al. (50 Watts) 
$330.5 5346.5 5366.5 5371.5 5403.5kHz 


General, Advanced, and Amateur Extra licensees may use 
the following five channels:on a secondary basis with a 
maximum effective radiated power of 50 W PEP relativeto a 
half wave dipole. Only upper sideband suppressed carrier 
voice transmissions may be used. The frequencies are 
5330.5, 5346.5, 5366.6, $371.5 and 6403.5 kHz. The 
occupied bandwidth is limited to'2.8 kHz centered on $332; 
5348, 5368, 5373, and 5405 kHz respectively. 


40 Meters (7 MHz) 
7000 7425 7300 kHz 


TA75S 
7025 7125 


Tt Phone and Image modes are permitted between 7075 and 
7100 kHz for FCC licensed stations in ITU Regions 1 and 3 and 
by FCC licensed stations in ITU. Region 2 West of 130 degrees 
West longitude or South of 20 degrees North latitude. See 
Sections 97.305(c) and 97.307(f)(11). Novice and Techniciati 
licensees outside ITU Region 2 may use CWionly between 
7025 and.7075 kHz. See Section 97.304 (8). These exemptions 
do not apply to stations in the continental US 


30 Meters (10.1 MHz) 


Avoid interference to fixed services outside the US, 


101s0KHz > 54.0 MHz 


144.1 2 Meters (144 MHz) 


20 Meters (14 MHz) 
14.000 14,150 14.350 kHz: 


148.0 MHz 


44.175 1.25 Meters (222 MHz) 
14.025 14,150 14,225 


219.0 220.0 
17 Meters (18 MHz) 222.0 


* z 
” Geographical and power restrictions may apply to all bands 
18,068 18,110 18.168 kHz above 420 MHz. See The ARRL Operating Manual for 
information about your area, 


45 Meters (21 MHz) 70 cm (420 MHz)* 
21,000 21 200 21,450 kHz 


450.0 MHz 
33 cm (902 IMHz)* 


21,025 21,200 902.0 928.0. MHz 


12 Meters (24 MHz) 1240 23-¢m(1240MHz)* 499 uz 


aaa Sg EAGT 
24,930 24,990 kHz bcs N (5 Waits) 


1270 1295 
10 Meters (28 MHz) 
28,000 28,300 29,700 kHz All licensees except Novices are authorized all modes 

ae gene : on the following frequencies: 
vue as it MHz 49.0-10.5 GHz 422.25-123.0 GHz 
2390-2450 MHz 24.0-24.25 GHz 134-141 GHz 
3300-3500 MHz 47.0-47.2 GHz 241-950 GHz 
6650-5925 MHz 76.0-81.0 GHz Ali above 275 GHz 
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